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In this paper no attempt will be made to go into the literature 
on the subject. It will suffice to state that until recently no pre- 
cise method of administering graduated doses of heat to circum- 
scribed areas of the cornea had been worked out, and no precise 
record of what dosage might be needed to meet certain indica- 
tions had been made. Radiant heat has been largely a failure 
because of the practical impossibility of measuring its intensity 
on the corneal surface, and of limiting its activity to given cir- 
cumscribed areas. Conducted heat, on the other hand, stored up 
within metalic masses can be easily measured with all necessary 
accuracy, and its activity limited to the size and shape of the 
surface placed in contact with the cornea. The method of con- 
duction, therefore, was the method chosen for searching out the 
required dosage of heat necessary to meet known conditions. In 
a broad way there are two modes of investigation which must be 
made for a proper elucidation of the subject. 

First: Application of low intensities of heat for prolonged 
periods of time. 

Second: Application for higher intensities of heat for short 
periods of time. 

For carrying out the first series of investigations, it was neces- 


*Read at the meeting of the St. Louis Ophthalmological Society 
October 22, 1917, 
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sary to devise an instrument which would keep the applicator 
points at a constant temperature for an indefinite period of time. 
Such an instrument was reported in a paper read before the 
Section on Ophthalmology at the 1916 meeting of the American 
Medical Association held at Detroit. It consists essentially of a 
resistance coil for generating heat, a sensitive zinc-iron regulat- 
ing strip to admit or shut off electric current, as more or less heat 
is needed, variously sized applicators for conducting the heat into 
variously sized areas of the cornea and a thermometer for meas- 
uring the intensity of the heat. , 

With this instrument ten minute applications were made to 
the anzesthetized cornea of rabbits’ eyes or to the eyes of rabbits 
under general anesthesia and a number of interesting observa- 
tions were made. 

It was noted, for instance, that with a nickel-plated brass appli- 
cator covering a surface of cornea 8 to 14 m. in diameter for a 
ten minute application, no effects are noted beyond a marked 
contraction of the pupil, up to 116° F. (46.6° C.). Beyond this 
temperature the corneal epithelium begins to break down. A 
temperature of 119° F. (48.3° C.) applied for ten minutes is 
sufficient to destroy the epithelium completely by the time the ap- 
plication is terminated. As the temperature of 130° IF. (544° 
C.) is approached permanent scar tissue changes appear in the 
cornea and that part of the iris lying opposite the part of the 
cornea heated. The changes in the cornea are sufficient to cause 
noticeable permanent gross clouding. The iris changes become 
visible about two weeks after the heat application, appearing as 
gray areas. Microscopic examination shows these areas to be 
due to atrophy of iris pigment and stroma and their replacement 
by fibrous tissue sufficient in some cases to cause local closure of 
the filtration angle. 

Beyond 130° F. the substantia propria showed liability to 
soften and bulge in the form of a keratoconus. After these de- 
terminations had been made ten minute applications of varying 
degrees of heat were made to virulent pneumococcus ulcers, some 
with, and some without, hypopyon in order to reach a decision as 
to whether the organisms could be killed within the substantia 
propria by a degree of heat less than that necessary to cause per- 
manent clouding of the cornea. It was found that this could not 
be done either clinically or bacteriologically, and the method of 
prolonged application of low degrees of heat was discarded and 
attention turned to the other method. 
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It had been determined in the previous investigations that when 
a constant quantity of heat was applied to the anterior surface 
of the cornea, the temperature of the posterior surface rose 
rapidly and reached a maximum in about one minute. This was 
determined by means of a junction of a thermo-couple placed in 
contact with the posterior surface of the cornea and connected 
with a dead-beat galvanometer. 

Accordingly for the second series of investigations the period 
of one minute was chosen as being sufficient for getting the full 
effect of the exposure. 

Increasingly higher degrees of heat were then applied to viru- 
lent pneumococcus ulcers on the eyes of rabbits until a point was 
reached where the organisms were killed within the substantia 
propria. Proof that the death temperature of the organisms had 
been reached rested upon two factors. 

First: Sterility of material removed from the ulcer after the 
heat application. 

Second: Rapid cessation of clinical symptoms as compared 
with similar symptoms in the opposite eye used as a control. 

The point at which this occurred with the constant tempera- 
ture instrument, which I have termed a thermophor, was 152° F. 
(6634° C.). During this search for the. death temperature of 
pneumocci within the substantia propria, no attention was paid 
as to what happened to the corneal tissues. Afterwards, how- 
ever, one minute applications were made to the normal cornez 
of rabbit eyes and it was found that the epithelium was com- 
pletely destroyed over an area somewhat greater than the facet 
of the applicator and that the surface of the cornea was clouded 
so that the iris was scarcely visible through the heated area. The 
epithelium replaced itseif in four or five days, and the clouding 
of the substantia propria slowly diminished to almost complete 
disappearance within six or eight weeks. 

It was at this stage that application of this method was first 
made to a case of serpiginous ulcer of the cornea (hypopyon kera- 
titis) in human eyes. The first case was a severe one, referred to 
me by Dr. E. C. Spitze after earnest trial of various chemical 
reagents. This case responded promptly to the treatment and 
made an excellent recovery. Other cases followed and the re- 
sults were so satisfactory that it was thought worth while to 
construct a simplified thermophor which could be obtained at 
comparatively small expense and could be manipulated by any- 
one. The fact that one minute applications were now being used 
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instead of ten minute applications made it unnecessary for heat 
to be supplied to the applicator while in use, consequently the 
resistance coil and thermostat could be discarded and a simple 
core reamed out in one end for receiving the applicator, and fitted 
at the other end with a lock-nut, or more simply with a small bit 
of packing, for receiving the thermometer and holding it in place, 
could be substituted. The heat is supplied to the core and the 
applicator simply by holding the core over a flame such as an alco- 
hol Jamp or a Bunsen burner. The heat is retained in the core 
by means of a felt lined jacket into which the core is slipped 
when the thermometer has indicated a proper temperature. The 
temperature is of course slowly but steadily falling in this in- 
strument after it has been heated, and on this account an initial 
temperature somewhat higher than that of the consant tempera- 
ure thermophor was employed. The first few cases were treated 
for one minute with an initial temperature of 155° F. (68'1%° C.). 
This gave excellent results, but there was an occasional exacer- 
bation and the initial temperature was raised to 158° F. (69-4/9° 
C.). This is now the routine temperature used. Up to the pres- 
ent time thirty-two cases of serpiginous ulcer of the cornea, 
hypopyon keratitis of pneumococcus origin, have been treated 
and the results have been so uniform and positive, that the 
method can be said to be very nearly specific. 

The visual acuity finally obtained in these cases ranged from 
perception of light where very nearly the whole of the corneal 
surface had been destroyed before the thermal treatment was 
used, to full normal where the treatment was used before the 
onset of severe iritis. Visual acuity in these cases, however, 
cannot be taken as the criterion of success. A small central ulcer 
stopped abruptly by one application and making a rapid recov- 
ery may cause greater loss of visual acuity than a larger and 
more severe one that is peripherally situated. The real criterion 
is the rapid cessation of clinical symptoms and steady replace- 
ment of destroyed tissues. 

The action of the heat on the ulcer is three-fold: 

First: Actual destruction of the life of the organism within 
the corneal stroma. 

Second: Expulsion of dead bacteria and pus cells from the 
ulcerated surface. This begins shortly after the application has 
been made. If the ulcer is one with a yellowish rim of infiltra- 
tion beneath Bowman’s membrane, it will be noted that this rim 
has been immediately flattened and turned grayish. Shortly 


Corneal Thermotherapy. 325 


afterwards material begins to be discharged from the ulcer. 
Within two or three hours this material has lost its yellow color 
and the base of the ulcer looks remarkably clear and clean. 

Third: Corneal leucocytosis. This does not appear until after 
the second or third day, and can only be depended upon to take 
care of small and attenuated foci unaccompanied by pain or re- 
newal of hypopyon. 

The ideal result is obtained on one application for a period of 
one minute. In several of the cases it was necessary to make 
two, and sometimes three applications. The worst results ob- 
tained resulted from attempts at conservatism. In one case the 
ulcer was irregular in form and applications were made to two 
large parts of the ulcer and a small tongue extending towards the 
centre was left in the hope that it would be cared for by the 
secondary leucocytosis. The usual relief from pain was ex- 
perienced the following night, but by the third day it was neces- 
sary to apply a much larger point to this tongue than would 
originally have been required. In another case there was one 
large irregular ulcer with five or six distinct but small foci in its 
neighborhood. The application was made to the large one and 
the minute ones were left for secondary leucocytosis. Within 
two days these small foci had spread, become confluent and cov- 
ered practically the whole of the central corneal surface. A large 
applicator covering this surface stopped the process with the loss 
however of all chance of useful vision. The deduction from 
this is that if the process is to be stopped abruptly and perma- 
nently by one application, it is necessary to make the application 
with an initial temperature of 158° F. for one minute to every 
part of the infected area. If the area is irregular or larger than 
the largest applicator surface, the application must be made to a 
part of the ulcer for one minute, the apparatus reheated and an 
application made to another part of the ulcer, using differently 
sized applicator surfaces if necessary until the whole ulcer is 
completely covered. 

The disadvantage of this mode of treatment has already been 
indicated. It adds slightly to the quantity of scar tissue caused 
by the ulcer, increasing slightly the final opacity. This, however, 
when compared to that caused by even a slight extension of the 
ulcer is practically a negligible quantity. Moreover, the addi- 
tional clouding caused by the heat can be quite accurately limited 
to that already made inevitable by the ulcer itself. 

This mode of thermotherapy should be considered a radical 
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means of successfully overcoming a severe and dangerous form of 
progressively destructive ulceration that frequently leads to 
blindness, and should be reserved for the treatment of such con- 
ditions. Any non-pneumococcus ulcer that will likely recover un- 
der ordinary surface treatment with drugs or chemicals should not 
be treated in this way. It is probably also contraindicated in the 
treatment of ulcers of neuropathic origin. 

A severe Mooren’s ulcer (rodent ulcer) was treated repeatedly 
by applications up to 167° I. (72-2/9° C.), and the ulcer grad- 
ually crept over the whole of the corneal surface, just as such 
ulcers do under all other known forms of treatment, except pos- 
sibly the actual cautery. 

No opportunity has yet arisen for trying it on epitheliomata 
on the cornea or sclera. Theoretically there would appear to be 
possibilities along that line. 

Some difficulty was experienced in getting these thermophors 
manufactured, but a number have been constructed and can be 
obtained from Erker Bros. Optical Co., 608 Olive Street, St. 
Louis., The actual technique of the application may be described 
as follows: 

Thorough anesthesia is the first essential. Cocain dissolved in 
adrenalin solution is the anesthetic of choice. The solution 
should be 5 per cent. cocain in 1/2000 adrenalin, and should be 
used freely until the conjunctival vessels are blanched. This or- 
dinarily takes four or five instillations during a period of about 
15 minutes. A drop of 2 per cent. fluorescin may also be used 
at this stage to outline more distinctly the area of the ulcer. 

Certain psychological precautions are necessary. Make only 
casual explanation to the patient if he requires any. Particularly 
avoid the use of the words “burn” or even “heat” in the presence 
of the patient. If the cornea and conjunctival sac are anzsthet- 
ized as above outlined, the application will be absolutely without 
pain, and if the patient is not in a state of over-wrought appre- 
hension, he will sit quietly through the application. 

When the cornea is thoroughly anesthetized, pick up an appli- 
cator and place it in contact with the ulcer to see if it just covers 
it, or that part of it you expect to treat first. After you have 
selected the point, place it in its end of the core and slip the 
thermometer down through the core until the bulb is in the hollow 
of the applicator. Then slip the core into the felt lined insulating 
jacket without heating it and place it in contact with the ulcer. 
The patient will observe that this does not hurt and can be taught 
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to fix his gaze on some object so as to hold the eye still during 
the application. Now, remove the core from its jacket and using 
the thermometer as a stem hold the core over the flame of an 
alcohol lamp or Bunsen burner, allowing the flame to play along 
the core, but not on the applicator, until the mercury indicates a 
temperature above 158° IF. (69-4/9° C.). Then replace the core 
in the insulating jacket and lay the whole thermophor down 
casually in front of the patient while you put another drop of 
cocain-adrenalin solution into the conjunctival sac. Next pick 
up the thermophor and observe the thermometer until the mer- 
cury approaches 158° I*. (66-4/9° C.). Have the patient fix his 
gaze on the object previously selected and hold the lids widely 
apart with the fingers or if necessary with a speculum so that the 
applicator will not touch the lids. (The lids will not bear the heat 
that the cornea will.) The moment the falling mercury reaches 
158° F. place the applicator point in direct contact with the ulcer 
and hold it steadily in place for one minute. If the patient moves 
his eye, follow it quickly so as to break the continuity of the ap- 
plication as little as possible. The patient should experience no 
sensation different from what he experienced when the thermo- 
phor was applied cold. 

After the application is finished use a little 25 per cent. argyrol, 
wash the conjunctival sac with normal salt solution, put on a light 
dressing and set the patient aside. Within halt an hour or less he 
will complain of pain. Quiet this by means of cocain or cocain- 
atropin solution. This pain may last three or four hours. After 
this there should be no further pain. 

On the day following the application the patient ordinarily re- 
ports a comfortable night. Usually the first he has had for 
some days. There is very little discharge. The ulcer is clear. 
A wider area will stain with fluorescin than stained before the 
heat was applied on account of the epithelium being destroyed by 
the application beyond the margin of the ulcer. The hypopyon 
is usually little changed. By the next day the hypopyon will be 
diminishing and the epithelium will be replacing itself. On suc- 
ceeding days the course should be one of progressive healing. 
If an exacerbation occurs it will likely be between the second 
and sixth days after the primary application, and will be indi- 
cated by renewal of pain and hypopyon and visible extension of 
the ulcer. This calls for another application. Perforation oc- 
curred in several of the cases treated. This is not to be regarded 
as an especially evil complication. In all but one case the per- 
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foration was very small and in the deepest part of the ulcer. The 
anterior chamber renewed itself promptly and healing progressed 
undisturbed. 

The treatment on the days following the application should be 
very simple, consisting of the use of argyrol 25 per cent. and a 
normal salt irrigation once a day with the use of 1 per cent. atro- 
pin or atropin-cocain solution from 3 to 12 times a day accord- 
ing to the severity of the iritis which is nearly always present— 
always if the.e is hypopyon. 

Part of the 32 cases treated were put in the hospital and part 
treated as ambulatory cases. It appeared to make no particular 
difference which way they were handled. 

Several of the cases were complicated by chronic purulent 
dacryocystitis. These did not show the liability to re-infection 
that one would expect. The sacs were irrigated with 1 per cent. 
zine sulphate solution once daily and the cases made as good re- 
coveries as those without such complications. If desired the sac 
can of course be extirpated or cauterized with trichloracetic acid. 
In using 1 per cent. zine sulphate solution, care must be taken to 
prevent its flooding the newly formed epithelium at the site of 
the ulcer as it is likely to destroy it and retard convalescence. 

Convalescence varies considerably. If the ulcer is small and 
shallow when the treatment is used, a week or ten days will suf- 
fice for complete replacement of epithelium. If the ulcer is 
large and deep several weeks will be necessary. Iritis is nearly 
always a troublesome and serious complication, and always ap- 
pears before hypopyon. Atropin should be freely used and the 
pupil be kept fully dilated if possible from the time the diagnosis 
has been established. The atropin is best used in oil solution 
and is made up as follows: . 

Atropin (alkaloid only) gr. i. 
Cocain (alkaloid only) gr. iv. 

Dissolve in a small quantity of absolute alcohol and mix with 
Castor oil S5ii. 

Then evaporate the alcohol off over a water bath. 

Instill this by dipping the tip of a fresh sterile tooth pick or 
small glass rod into the oil and touching the drop that clings to 
the rod to the upper part of the sclera. This solution has the 
advantage of prolonged action and rare induction of general 
symptoms. 


Refraction Following an Attack of Diabetes. 329 


CHANGE OF REFRACTION FOLLOWING AN ATTACK 
OF DIABETES. A PRELIMINARY REPORT. 


By M. H. Post, M.D., 


ST. LOUIS, MO. 


It is a well established fact that various lens changes take 
place in diabetes. It has been estimated that 1 per cent. of all 
cataract cases have diabetes and that 5 per cent. of all diabetics 
have cataract. But there is another less well known phznome- 
non that may occur in cases of transitory diabetes. There are on 
record at the present time about twenty cases in which there has 
been a temporary increase in hypermetropia during attacks of 
diabetes that has passed off usually a little after the diabetic at- 
tack has cleared up. 

lL. Webster Fox states that there are two theories to explain 
the production of cataract in diabetes, first, sugar in the aqueous ; 
second, a greater percentage of solids than under normal condi- 
tions. This gives rise to an exosmosis of the watery constituents 
of the lens, a loss of transparency of its fibers, and a deposition 
of other salts. But neither the presence of sugar in the eye, ror 
the abstraction of water from the lens have as yet demonstrated 
the true cause of diabetic cataract. As regards the first theory 
Nettleship and others have found that it requires far more sugar 
to produce an experimental cataract than is ever found in dia- 
betes. The second idea is not substantiated by the fact that in 
cases of cholera where there is enormous loss of water from the 
body the lens may remain perfectly clear. 

Michel has shown that experimental abstraction of water from 
the lens will produce changes that are not permanent and that 
it will again assume its former condition if placed in glycerine. 
Can it be a transitory dehydration of the lens that produces these 
changes of refraction? The return of the refraction to its 
former condition would tend to point in this direction—but again 
the condition in cholora, mentioned above, tends to disprove this 
so that we can hardly accept this unless the presence of some 
other constituents makes it possible. Can it be that acetone, or 
diacetic acid can be responsible for these changes and possibly 
for the more marked ones of cataract when taken in connection 
with dehydration as noted above? 

The following case is of interest in several respects. In the 
first place the history is of long duration. The patient has been 
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in the hands of Drs. John Green and M. H. Post since 1886, and 
for a number of years past in that of Dr. Horace Soper and 
Dr. Frank Fry, who have made a careful study of the mental 
and metabolic condition. She is subject to mild attacks of 
maniac depressive insanity, and during these attacks there is 
constantly sugar in the urine with large amounts of acetone and 
diacetic acid. produced. There is no pancreatic lesion. The at- 
tack in which we are interested was by far the most severe that 
she has ever had, and the only one in which refractive disturb- 
ance has been noted. 

Miss F., age 59, first presented herself in 1886, when she was 
given glasses. There was nothing remarkable in her history 
until July 3rd, 1916. Two months previously I had prescribed 
for her. 

Q.D. plus 0.25 D. cyl. axis horizontal. 

O.S. minus 0.75 D. sph. plus 0.87 D. cyl. axis horizontal. 
Vision=O.D. 20/13; O.S.=20/19. 

With 2.50 D. sph. added she read 3.5 point type at 14 inches. 

On July 3rd she reported that she could not see well with her 
glasses, and vision with them proved to be 20/96 and 20/120. 
Two days later it was 20/38 and 20/48. She then told me that 
she was just recovering from an attack of diabetes and was 
sugar free. Dr. Soper confirmed this report. Dr. Arbuckle ex- 
amined the accessory nasal passages and reported very little dis- 
turbance. 

On July 10th I again went over her refraction and found: 

O.D. with 0.75 D. sph. plus 0.25 D. cyl. ax. hor. V.=20/15. 

O.S. with 0.25 D. sph. plus 0.87 D. cyl. ax. hor. V.=20/15. 
An increase of hypermetropia in the rigut eye of 0.75 D. and in 
the left of 1.00 D. For reading she took an addition of 2.25 D. 
sph., showing no relative increase in the loss of accommodation. 
At this time there were no changes noted upon ophthalmoscopic 
examination. This has been an almost constant finding, though 
a few have reported haziness of the anterior lens substance and 
some cloudiness of the cornea. 

November 20th, she returned to the office reporting that she 
could see better with her old glasses than with the new ones, I 
then found that she had practically returned to the condition 
previous to the attack. 

O.D. with 0.25 D. cyl. axis hor. (the same as before the at- 
tack). 

O.S. minus 0.25 D. sph. plus 0.87 D. cyl. ax. hor. plus 050 
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greater than before the attack, but similar to those changed in 
the preceding May. There was no change in astigmatism though 
many report the production of an horizontal astigmatism. In 
this case therefore we have an increase in hypermetropia of ap- 
proximately 075 D., first coming to our attention after the dis- 
appearance of sugar from the urine, a return to the former re- 
fraction considerably later. These measurements were all made 
without a mydriatic, but in quite a number of cases reported the 
results were the same with or without it. 

We have here a case from which a pancreatic lesion can be 
eliminated, and one in which there was a large production of 
acetone and diacetic acid persisting after the elimination of sugar 
from the urine and co-existent with the lens changes noted above. 

The case suggests to me the possibility of a connection between 
the production of acetone and diactic acid and the lens changes 
which precede those of diabetic cataract. 

At some future time I hope to be able to report more fully on 
this subject. 


CLINICAL REVIEW.* 


HeGNER.—Remarks on the rdle of the fibres of the zonule in 
ectopia lentis. (Klin, Mtsbl. f. A., July-August, 1915.) 

The writer has tried to study systematically in the material of 
the Jena Clinic how the zonular fibres comport themselves in 
cases of ectopia lentis. For these studies he has employed the 
Gullstrand model of the Nernst lamp. In the cases he examined 
he dealt almost exclusively with subjects who had been under 
clinical observation for a long time and who had been followed 
up for years. 

His results permit him to admit that losses of zonular sub- 
stance are evidently not the primary cause of the ectopia in all 
cases. On the contrary, we must state the hypothesis that there 
are certain forms of ectopia in which the badly centred position 
of the lens in the optical system of the eye has for its cause not 
so much gaps in the suspensory ligament than an irregular de- 
velopment of this ligament (irregular breadth), or an irregular 
development or an irregular breadth of the zonular fibres. The 
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gaps observed in the earlier cases must be interpreted as the 
phenomenon due to a primary displacement of the lens and not 
as the cause of this displacement. 

It seems in consequence indicated to distinguish in the anom- 
ally, called ectopia lentis, between the form characterized by a con- 
genital ectopia of the lens with an intact suspensory ligament and 
the one in which the ectopia was caused by a defective develop- 
ment of the fibres of the zonula. It seems that in the former 
case other congenital anomalies are found much more rarely, 
while in the second one other malformations are found at the 
same time. 

In the end of their development the two forms of congenital 
ectopia lentis seem also to behave differently. In the author's cases 
in which the ectopia could not be attributed to a malformation of 
the ligamentum suspensorium, the ectopy has made no appre- 
ciable progress during the time of observation, varying from 2 to 
20 years. This form has undoubtedly a marked tendency to 
remain stationary. This is decidedly different when the ectopy 
has for its initial cause an insufficient development of the zonular 
fibres. The displacement then lies in most cases from above 
downwards and a constant tendency of the lens to sink down- 
ward ends finally in total dislocation. (Wochenschr. f. Ther. und 
Hyg. d. Aug., 1915, No. 50.) 


R. SeEFELDER.—Megalocornea. Relations existing between 
megalocornea, megalophthalmus and congenital hydrophthalmus. 
(KI. Mtsbl, f. A., March, 1916.) 

Opinions differ on this subject, but almost all authors admit 
that these three expressions are in concord and serve only to 
designate different degrees of the same affection. An undoubted 
case of the author’s, however, has shown him that this is an 
error. This concerned a volunteer with “remarkably large eyes,” 
who presented the following anomalies. Very wide palpebral fis- 
sure, enlarged cornee, corneal diameter 14.5, horizontal radius 
7.6, vertical radius 7.2 mm. The white sclerotic reaches beyond 
the root of the iris. Anterior chamber deep, about 8 mm., iri- 
dodonesis and trembling of the lens. 

Fine opacities in the lenses. Vitreous body transparent. No 
glaucomatous excavation. Regular astigmatism. With com- 
pound lenses V.=6/6. T. 17 to 18 mm. Hg. Considerable en- 
largement of the whole anterior part of the eyeball. 

The author gives ten reasons for rejecting an enlargement by 
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pressure (absence of all corneal affection, limbus not enlarged, 
corneo-scleral margin sharp, sclerotic normal, no glaucomatous 
excavation, no functional troubles, regular corneal astigmatism, 
corneal radius shortened, normal intraocular pressure (a single 
rupture of Descemet’s membrane would be sufficient to reject the 
diagnosis of giant growth). The author arrives at the conclusion 
that in his case the enlargement of the two eyes did not result 
from a process of hypertension, but from an abnormal process 
without the intravention of a force producing tension. This 
special symptomatic complex must be designated as “gigantoph- 
thalmus’, a rare anomaly, which has not been seen at the clinic 
of Seefelder in the last 10 years. In fact this case has been 
observed by accident and did not present himself for treatment. 
(Wochensch. f. Ther. und Hyg. d. A., July, 1916.) 


Macitot.—The aqueous humor and its origin. (Ann. d'Ocu- 
listique, 1917.) 

Remarks and conclusions. The analysis of experimental facts, 
the critique of the published experiences and our personal re- 
searches prompt us to look upon the eyeball as a closed space 
with a proper tension (25 mm. Hg.) and traversed by arteries 
(with a pressure of 70 mm. Hg. O. Weiss), and by veins (with a 
pressure of 40 mm. O. Weiss). The aqueous humor which 
moistens the retina and fills the posterior chamber belongs into 
the category. of fluids which Mestrezat qualifies as mineral sera 
(cerebrospinal fluid, otic perilymph). The aqueous humor has 
a double role: 

1. An optic and static rdle; with the cornea it forms the an- 
terior portion of the dioptric system of the eye. 

2. By its composition, the neuro-protector role. It maintains 
normal the cellular excitability of the retina and probably helps 
in the nutrition of the lens. 

On the other hand, as it possesses a considerable number of 
bloodvessels surrounded by lymph sheaths, the eye does not 
need the aqueous humor to insure its nutrition. 

Looking at it in this light we cannot admit that the aqueous 
humor is continuously secreted or dialyzed, and constantly elimin- 
ated. The experiments made to prove a current are not con- 
vincing and we believe we have criticized them sufficiently. 

There is certainly an absorption, but everything points to it 
that the renewal is very slow. Without this it would be hard 
to explain the persistence of an anterior chamber in cases of total 
seclusion of the pupil. 
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This absorption, so slow that it refutes all idea of a “current”, 
takes place undoubtedly through the veins, as is the general law 
in the organism (Hamburger). The aqueous humor is secreted 
at the beginning of life by special neuroglia cells and later on the 
quantity necessary in place of what is absorbed undoubtedly 
dialyzes through other neuroglia cells. In the adult we acknowl- 
edge the necessity of a cellular activity for the cerebrospinal 
uid; we understand that in the same manner a cellular activity 
is necessary in the eye during the period of its formation; but 
it seems clear that the aqueous humor once formed this activity 
becomes useless in the adult eye. 

This function of the neuroglia cells of the retina explains cer- 
tain facts which are incompatible with the accepted theories. It 
lets us understand what mechanism for the aqueous humor the 
eyes with aniridia or congenital absence of the ciliary body pos- 
sess; it justifies, also, the scruples of certain authors, like Ange- 
lucci, Wessely and others, who think that the activity attributed 
to the iris and the ciliary body, separately or combined, still 
leaves room for doubts concerning their exclusive function and 
add the choroid as a possible source of the aqueous humor. 

In the emptied anterior chamber certainly a liquid is repro- 
duced; but how different in its composition from the normal 
aqueous humor! The chemical composition of this new fluid 
shows precisely that it is formed by a mixture of transuded 
serum to which some aqueous humor is added squeezed from the 
fibrillary sponge which is the vitreous body. Only gradually at 
the end of a certain period we find an aqueous humor in the an- 
terior chamber which has the same composition as the first one. 
Time is necessary for the retinal neuroglia, not at all prepared for 
an intense labor in the adult, to reform the necessary quantity. 
Until this is accomplished the transuded serum must act as opti- 
cal and vital medium for the time. 

All these facts seem to have been mixed according to pleasure. 
The first sinners are the clinicians who have wanted to conform 
the facts to their theories and to explain the origin of glaucoma, 
and their operative treatments as multiple as deceiving (at least in 
their usual forms). Surely, nothing is more legitimate than to 
search for the etiology of an affection, for the knowledge of 
the causes alone can permit us to conceive an efficacious therapy. 
But it is wise, before studying the pathological facts, first to 
search for the physiological laws. Hitherto the ophthalmologists 
have undertaken the study of a problem in a reverse way. That 
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is why we have studiously avoided to speak of glaucoma when 
treating on the aquecus humor. This question in spite of the 
formidable bibliography attached to it must be ripened under a 
new sun. For years it has been blocked by the boundaries with- 
out an opening of the theories of Leber. Only new facts, duly 
established, controlled and logically interpreted without precon- 
ceived ideas, can furnish the door of exit so long expected. The 
question of the aqueous humor, its nature, its origin and its des- 
tiny constitutes one of the phases of this problem. But that of 
the normal intraocular tension and its variations is no less im- 
portant. 

Here are our conclusions concerning the aqueous humor: 

1, The primitive aqueous humor is a true secretion. In man 
it is formed in from the third to the fifth month of feetal life 
and determines the widening of the anterior chamber, which be- 
fore was represented by a slit. This primitive aqueous humor 
is liberated by some special neuroglia cells which follow the 
track of the hyaloid vessels. These cells disappear after having 
set free the product of their elaboration. They act as true holo- 
crin cells. 

The aqueous humor fills the fibrillar meshes of the vitreous 
body the posterior and anterior chambers. 

2. The aqueous humor has a threefold function, an optic and 
static one on the one hand, on the other a nerve protecting func- 
tion in order to maintain the normal excitability of the nerve 
cells. In fact, the aqueous humor fills the vitreous body like a 
sponge. Or the whole vitreous body is nothing but the retinal 
neuroglia. Its third function is to assure the conservation of the 
lens, whose particular histologic differentiation is such as to be 
content with this feeble nutritive support. 

3. The composition of the normal aqueous humor is very dif- 
ferent from that of serum and lymph. It contains no colloid sub- 
stances. Its nature is close to that of the cerebrospinal fluid. 
Like this it contains more sodium chloride than do serum or 
lymph. In the absence of other subsiances this makes it hyper- 
tonic. It is insufficient for the nutrition of nervous cells, but 
constitutes an excellent medium for the conservation of energy. 

4. The normal aqueous humor is a stagnant liquid in a closed 
space. It is not animated by any current. Yet, it is probable 
that it undergoes phenomena of very slow absorption. 

What is absorbed is replaced by the retinal neuroglia cells, 
that is the cells of Mueller’s type, which are cells with a vitreous 
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prolongation, the cells of the ora serrata, and the clear ciliary 
cells whose exoplastic prolongations form the zonule. Yet, we 
find in these cells no signs of activity as are described in the epi- 
thelium of the choroidal plexus. 

This aqueous humor is, therefore, not “secreted.” Nor is it 
“transuded” from the bloodvessels. It is undoubtedly “dialyzed”. 
The absence of objective cell activity is one of the best proofs of 
how small is the movement transmitted to this fluid and how 
little the renewal. 

5. The passage of colloid or albumenoid substances into the nor- 
mal aqueous humor is very easily obtained by mechanic, chemic 
and physical excitations. This action is due to the vaso-dilatation 
which permits a certain “transudation” of serum and the sub- 
stances which it contains. These substances being in the way of 
the perfect functioning of the retinal cells are more or less 
quickly removed like all foreign particles. Their disappearance 
does not imply that the aqueous humor is eliminated at the same 
time. 

6. The eyeball, in fact, possesses independent lymphatic chan- 
nels for its anterior and for its posterior segment. These lymph 
channels, like those of the encephalic centres, are represented by 
perivascular sheaths, but the lymph and the aqueous humor and 
two very different fluids which do not enter into direct contact 
and do not mix with each other. 

7. When the anterior chamber is punctured the deficient quan- 
tity of aqueous humor is replaced by serum transuded from the 
capillaries to which is added a certain quantity of normal 
aqueous humor squeezed out of the meshes of the vitreous body. 
The serum is then gradually eliminated, little by little, as the slow 
work of neuroglia dialysis reforms a normal aqueous humor. 
The period of time which it will take to obtain this end shows 
how little the cytologic elements are differentiated for furnishing 
the quantity necessary to fill the previously emptied chamber and, 
less yet, to continuously renew it, which would imply the exist- 
ence of a current. (Ann, d’ocul., 1917.) 


A. Fiscuert.—Transplantation of the lens and eyeball. (K/. 
Mtsbl. f. A., November-December, 1915.) 

The lens of the salamander transplanted into the cutaneous 
connective tissue remains unchanged for a long time, but at 
length undergoes a particular regression. It adapts itself per- 
fectly to the space which it occupies and undergoes a modification 
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of its shape, which speaks for the marked plasticity of the lens 
in general. It is neither absorbed, nor decomposed, but under- 
goes a regression which makes its fibrous mass diminish insensi- 
bly to complete disappearance. Its epithelial cells are decom- 
posed only in the last stages of the regressive process. The suc- 
cessive aspects of the lens recall in much those which are seen in 
the course of its normal development. Of course the morpho- 
logic succession goes on in an inverse sense. The phaznomenon 
must be ranged with those called regressive development. The 
lens conserves its type rigorously, thus distinguishing itself from 
other tissues, and its cells do not enter into relations with the 
tissues as if implanted, even in the terminal stage of regression. 

Jt is the same when the lens is transplanted, whole or in pieces, 
on ie cutaneous epithelium which is its near relative from a 
genetic standpoint. 

From a chemical viewpoint especially the cells of the lens are 
so different from the cutaneous epithelium springing from the 
same primitive layer that they behave towards these like strange 
elements. The regression of the lens does not take place when 
the inner layers of the eyeball, especially the retina, are trans- 
planted with it. This phenomenon forces us to admit that the 
normal nourishing fluid of the lens contains within the eye special 
substances furnished by internal secretion. There are also modi- 
fications of the tissue cells from the point of implantation. The 
epithelium takes on an aspect recalling in much the initial stages 
of its development; it recalls the corneal epithelium of the adult 
organism. But not only the lens or parts of this organ, but also 
the eye deprived of the lens, parts of the inner layers of the eye, 
and the juice from the ocular media can provoke this transforma- 
tion of the epithelium. As these substances without doubt are also 
formed in the eye normally and act upon the cornea we must 
admit that they contribute to the conservation of the cornea, or 
at least, its epithelium. The conservation of the lens and of the 
cornea would then in the normal eye depend on substances 
formed by internal secretion within the eye itself. It is extremely 
probably that in the embryo already the eye and the lens produce 
substances which contribute to the development of the lens and 
the cornea. 

The growth of these organs would not be effected by the influ- 
ence of contact, but by chemical causes. These produce in the 
interior of the eye substances which act on the ectoderm like 
formatory excitants. The special regressive processes of the 
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transplanted lens, the transformation of the cutaneous epithe- 
lium, in one word these two processes of regressive development 
are explained by the trophic conditions without our being obliged 
to seek to explain these facts by a special tendency to a regres- 
sive development. (Centrlbl. f. p. Aglk., July-August, 1916.) 


R. Satus.—The pathogenic rdle of the micrococcus catarrhalis. 
(Klin. Mtsbl. f. Agenhlk., February-March, 1916.) 

The pathogenic role of the micrococcus catarrhalis is of prac- 
tical importance for the conjunctiva. Is this germ capable of 
provoking clinically an inflammation which resembles a_blen- 
norrheea? Axenfeld says “that thus far there is no proof that 
the micrococcus catarrhalis plays any role in blennorrheea.”’ Brons 
has undoubtedly found the micrococcus catairhalis in a case re- 
calling gonorrheea. The author describes several cases similar to 
this one. An infant 8 days old presents a very grave blennor- 
rheea of the newly born. Moreover, swelling of the region of the 
lacrimal sac from which on pressure a yellowish pus escapes. 
Typical cocci, gram negative. After four days everything nor- 
mal. Serum-agar cultures yield colonies in 48 hours; they were 
formed by the micrococcus catarrhalis. Aside from the acute 
blennorrhagic inflammation caused by the micrococcus catarrhalis 
it is curious to state that the process is combined with a con- 
genital blennorrhcea of the lacrimal sac. Such cases are not rare. 
The author has made two more such observations and describes 
them briefly. every time Gram negative diplococci were found. 
The author thinks that without a doubt the micrococcus catar- 
rhalis can provoke an acute blenorrhoic conjunctivitis. In 
order to make the diagnosis in cases of blennorrhcea it is neces- 
sary to make cultures. (Woch. f. Th. and Hyg. d. A., July, 
1916.) 


AXENFELD.—Retinitis externa exudativa with bone formation 
in an eye retaining vision. (Graefe’s Arch. f. O., Vol. 90.) 

Observation with histological examination and development 
of the lesions seen with the ophthalmoscope in a case of exuda- 
tive external retinitis in a man 26 years old. The circumscribed 
patches very much resembling tumors in the region of the pos- 
terior pole of the eye which was first diseased decided two dis- 
tinguished oculists to propose enucleation of this eye. Two years 
later the same process developed in the other eye. 

The ophthalmoscopic image of the case shows interesting pe- 
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culiarities. First, there are punctiform paramacular hemor- 
rhages, yet they are not limited to this region, then follows a 
grevish-red spot which grows larger from the margin of the 
small hemorrhages. The spot then assumes a veiled reddish 
color, less dark than the main color of the fundus. The little 
hemorrhages in the neighborhood, with a cherry red rim, appear 
sharply defined on this background. There is a complete absence 
of any sudden, acute phenomenon corresponding to more abund- 
ant hemorrhages during the course of the ophthalmoscopic ob- 
servation: there are no functional troubles connected with them. 
Little by little the focus grows in all directions, always with 
new little haemorrhages in the periphery; no hemorrhage which 
gradually grows in thickness can be detected in the centre. 
Finally the tendency to hemorrhages disappears and in one eye 
a true tumor is seen, which determines the intervention; during 
this time a flat scar was formed in the other eye. 

The marginal hemorrhages come doubtless from one of the 
external retinal layers. They can only be looked upon as partial 
momentary phenomena manifesting themselves during the course 
of the process. It is probable that at the beginning there is a 
tissue degeneration in the most external layers of the retina, then 
with or without hemorrhages an inflammatory cedema appears 
with tissue proliferation and the formation of deposits of a pe- 
culiar aspect. 

Literature presents no published case like the author’s, in 
which the sections show the presence of an extended osseous 
tissue formation in an eye perfectly abl: to perform its visual 
functions and showing only a central scotoma. The formation 
of bone tissue has hitherto been described only in very advanced 
cases of eyes which were almost entirely biind. The process of 
exudative retinitis, according to the author, may lead to bone 
tissue formation, even in circumscribed foci. It is difficult to 
say in what measure this formation in this disease depends on 
the retina or on the choroid. (Wochenschr. f. Th. and Hyg., 
March, 1916.) 


JanKovicu.—Typhoid conjunctivitis. (Deutsche med. Woch- 
enSchr., January, 1916.) 

The author relates a case of primary conjunctivitis in which 
typhoid bacilli were the pathogenous agent. 

A major in the medical corps complained of a slight conjunc- 
tivitis which, according to his statement, came on in the following 
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manner: The evening before several drops of Beredka (non- 
phenic) serum had been spattered on his face and into his eye. 
In spite of washing it off immediately with alkohol and irrigating 
the conjunctival sac with water a slight conjunctivitis resulted 
the following morning. On examination typhoid bacilli were 
found. Following a treatment with borated compresses and a 
collyrium and thanks to the organic resistance of the individual, 
the typhoid bacilli had disappeared in 4 days, as also the conjunc- 
tivitis, and a second culture showed that the conjunctivitis was 
not due to any other germ but solely to the typhoid bacillus. 

It is interesting to state that after an incubation of 3 weeks 
the patient was suffering from a slight attack of typhus. (Woch. 
f. Ther. und Hyg. d. Auges., December, 1916.) 


FRANKE AND Hack.—Lymphocytosis and injury to the eye. 
(Graefe's Arch., Vol. 89.) 

The writers have examined the state of the blood in 37 neuro- 
tic patients with old eye injuries. The eye had been healed for 
years and there was no more chance to think of a sympathetic 
ophthalmia. In 26 cases, that is in 60 per cent., there was a 
marked lymphocytosis. 

They think that the lymphocytosis in these cases is not due to 
the eye injury, nor an anaphylactic phenomenon. It is due solely 
to the presence of the asthenic condition and the concomitant 
neurasthenia (sinistrosis) or hysteria. 

The same conclusions might, perhaps, be drawn also in many 
other recent injuries. (Woch. f. Th. und H. d, Aug., November, 
1915.) 


MELLER.—Histology of sympathetic ophihalmia. 

The author publishes a case of traumatic cataract from a punc- 
ture of the right eye with an awl in which, upon the appearance of 
sympathetic ophthalmia, this right eye had to be removed and 
the left eye, also, 8 years later on account of relapses. The 
writer gives a description of the histological changes in the eye 
secondarily affected. 

The process was localized in the uvea with a histologically well 
characterized infiltration. The iris was the organ principally 
affected, by a classic swelling. The infiltration had perforated 
the pigment layer and had spread out behind the iris; the an- 
terior marginal layer remained visible in the form of a brown 
line. The ciliary body was much less affected, the pars plicata 
remaining intact. The choroid was still less affected. 
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The oldest changes were found in the iris. As the final product 
of a specific anterior infiltration there was a swelling of con- 
nective tissue on the posterior surface of the iris. As cause of 
the presence of a connective tissue membrane covering the sur- 
face of the iris we must admit a plastic affection. A necrosis ex- 
isting in the pupillary portion of the iris must be explained by a 
stoppage of the blood current. (Woch. f. Th. und H. d. Aug., 
November, 1915.) 


MELLER.—Necrosis in sympathetic ophthalmia. (Gracfe’s Arch., 
Vol. 89.) 

The author publishes two new cases of sympathetic ophthalmia 
in which, aside from the considerable alterations in the uvea, often 
before described, a necrosis was found in the uveal infiltrations. 
Hitherto it had always been stated that this condition was not ob- 
served in sympathetic ophthalmia. 

This fact again draws attention to the possibility of a relation 
between this affection and tuberculosis. 

Based on the histological examination of these two cases and 
some clinical facts, the author arrives at the conclusion that it 
would be erroneous to believe in the identity of the two morbid 
processes, because there is a certain resemblance in the two his- 
tological pictures which, however, does not prevent a sharp his- 
tological distinction. These phznomena rather make us believe 
that the sympathetic ophthalmia is of bacterial origin. (Woch. f. 
Th. und Hyg. d. A., October, 1915.) 


Tursin.—Intraocular anaphylaxy in the course of the employ- 
ment of vitreous body of the ox and the sheep as antigen. 
(Graefe’s Arch., Vol. 89.) 

In his experiments the author has begun by injecting vitreous 
body of the ox or the sheep into the veins of rabbits. a little later 
he made with the same antigen injections into certain ocular 
parts of the animals under experimentation. 

His trials have shown that it is possible to provoke anaphylactic 
symptoms by injecting the antigen into the eye of animals pre- 
viously treated with vitreous body from the ox or sheep. The 
most durable and intense symptoms were observed by reinjecting 
into the vitreous body. Reinjection into the anterior chamber 
produced distinct but not lasting symptoms, that into the cornea 
produced only very feeble manifestations. 
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The reinjection into the vitreous body of animals previously 
treated produced degenerative changes in the retina, the pigment 
epithelium and the choroid with atrophy of the tissue. 

Intraocular anaphylaxis is distinct from infectious endophthal- 
mitis by less defined inflammatory phznomena and the lack of 
purulent exudation with consecutive scar formation and atrophy 
of the eyeball. The changes undergone by the retina, the pig- 
ment epithelium and the choroid are primary anaphylactic acci- 
dents in intraocular anaphylaxis. 

The author does not believe that the changes he found in his 
experiments suffice to support the theory of Elschnig concerning 
sympathetic inflammation. Intraocular anaphylaxis is distin- 
guished from the typical picture of sympathetic inflammation, 
especially by the absence of a plastic uveitis. (IVochcn. f. Th. 
und Hyg. d. A., October, 1915.) 


von Szity.—Anaphylactic experiments with so-called chemic- 
ally pure eye pigments from the calf, pig and rabbit. Patho- 
logical examinations (K/. Mtsbl. f. A., February-March, 1916.) 

The experiments were made on rabbits. Ist series: normal 
rabbits received bovine pigment in their vitreous body. Marked 
irritation after 24 hours, disappearing altogether in from 2 to 3 
weeks in most of the animals. In four animals a second injec- 
tion into the vitreous body on the same side, in two into that of 
the other side, in one into the auricular vein. In all these cases 
the eye was free from irritation at the end of one week. Znd 
series: Bovine pigment injected into the vitreous body of two 
animals. The eye is free from irritation in about two weeks after 
having been irritated for 24 hours after the injection. Reinjec- 
tion caused the death of the animal in both cases. 3rd series: 
The same result with the same pigment. First a slight irritation, 
than a normal eye after two weeks. 

The injection of 0.1 cc. of a bovine pigment solution of 2 per 
cent. evidently provokes a strong inflammation which disappears 
in about two weeks. In one case only a spontaneous relapse oc- 
curred during the first three weeks. Reinjection in the same eye 
gives the same results as the first injection. It is the same 
whether the reinjection is made into the other eye or into the 
auricular vein. The two cases of death are not due to anaphylaxis 


but to embolisms. 
Anatomo-pathological results: Exudate and synechia at the 
pupillary margin; massive invasion of the vitreous body by cells, 
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fragments of pigment imprisoned in large masses of leukocytes, 
phagocytes charged with pigment in front between the hyaloid 
membrane and the inner surface of the retina, degenerative 
changes in the posterior half of the eyeball. No local anaphy- 
laxis. 

The author cannot agree with Elschnig’s and Salus’ conclu- 
sions. No clinical symptom of true anaphylaxis. However, he 
does not believe that he must absolutely deny that the chemically 
pure ocular pigment is an antigen. The pigment is not itself an 
albuminoid; it is therefore little probable that it can produce 
anaphylaxis unless other than albuminoid substances can pro- 
duce it. This question is still open. 

To sum up, the antigenic function of the pigment has not been 
confirmed by these experiments; the local trials of anaphylaxis 
gave negative results; reinjection produced no intense reactions ; 
the local reaction depends clinically and histologically on the ab- 
solute quantity of injected pigment. (IWochen. f. Th. und H, d, 
A., July, 1916.) 


VeELHAGEN.—The morbid process of embolism of the central 
retinal artery due to a rupture of the trunk of the optic nerve in 
an albuminuric patient. (K/. Mtsbl. f. A., June, 1915.) 

This is an observation with autopsy and microscopic examina- 
tion made by the author. Clinically a classic embolism of the 
central retinal artery was diagnosed. As cause of the sudden 
obstruction of the artery a rupture of its wall with a consecu- 
tive hematoma was discovered. Thanks to the resistance of the 
optic nerve tissue surrounding the lesion the lumen of the vessel 
was flattened at this point and thus an embolism of the central 
artery formed itself. There was no hypertrophy of the myocar- 
dium. As cause for the hemorrhagic foci alone a chronic hamor- 
rhagic nephritis was found. 

In its course through the lamina cribrosa and for a short dis- 
tance after its division into retinal branches the central retinal 
artery showed inflammatory signs as they are frequently seen in 
albuminuric retinitis. (Woch. f. Th. und Hyg. d. A., September, 


15.) 


M. ScHanz.—The action of light on living substance. 
(Muench. Med. Wochr., 1915.) 

The albuminoids are sensitive to light. Light transforms albu- 
minoids whether they are easily soluble or with difficulty. There 
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exist in nature numerous catalyzing substances which influence 
this process in a positive or negative sense. The most wide-spread 
photocatalyzor is chlorophyll; the phylloporphyrine acts in the 
same way. Hzmatoporphyrine is one of the most energetic posi- 
tive photocatalyzors and one of the best studied ones. It has been 
found in the integument of the snails, in the red-brown seastars, 
in the dorsal chord cf earth-worms. This chord fills the office of 
an organ sensible to light. In the same way as the hematopor- 
phyrine of the dorsal chord of the earthworm the coloring sub- 
stances which produce the splendid colors of the fauna and flora 
of the bottom of the ocean are photocatalyzors. The coloration 
of this fauna and flora does not serve for protection or as attrac- 
tion, for v. Hass has shown that the inhabitants of the waters are 
without exception colorblind. 

In man the dark pigment of the skin prevents the action of light 
on the albuminoids and forms a negative photocatalyzor. The 
action of the light gives rise to the dark color of the backs of the 
animals. In the vegetable kingdom organic substances produced 
by the plant itself and mineral substances drawn from the soil 
act as photocatalyzors. The combined varied action of the pos- 
sitive and negative catalyzors gives birth to albuminoids specific 
for each species. The colors of flowers are undoubtedly also 
photocatalyzors, for the insects, including the bees, are color- 
blind. In animals the whole integument is sensible to light. In 
the lower anima's we find that this integument has become an 
apparatus sensible to light because it is provided in all parts by 
a photocatalyzor ; in other animals this is localized. In the higher 
animals this localization is still more perfect. The eye develops. 
From the viewpoint of the action of light on the retina we can 
easily admit that the purple and the pigment act as photocataly- 
zors, positive as well as negative, in the transformation of the 
albuminoids of the sensory epithelial cells. (MWoch. f. Th. und 
Hyg. d. A., September, 1915.) 


Wetss.—Can myopia be cured by exercises? 

The author maintains that myopia is a fault in the construction 
of the eye. Exercises cannot change the construction of the eye- 
ball. Quite often ocular labor at a distance which is too short 
from the object at which the adolescent looks can induce an error 
and produce the belief in the existence of a myopia when there 
is only some accommodative trouble. It is therefore not aston- 
ishing that when in military service or not writing any more at 
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a distance which is too near to the paper such affections are 
improved, 

In the art of vision two things count: the retinal impression 
and the cerebral perception. The impression is always the 
same for normal eyes, but the perception is improved 
by exercise. An old hunter sees a hare in his nest 
while a beginner sees him only when he flees. The exer- 
cises recommended by Ziegler help only to put into play the 
faculties of attention without improving vision, and the re- 
sults obtained would have been better even if the real myopes 
would have kept their spectacles for the exercises. The best way 
for a soldier not to ruin his spectacles in the field, is anyhow to 
keep them on his nose. 

It is, furthermore, erroneous to think that it is especially by 
working with the eyes very close to the paper that the myopia is 
developed, for in Wuertemberg the gravest forms are found in 
young peasants who spend little time in school. Every myopic eye 
should be given the proper lenses to wear from adolescence on; 
thus the affection is stopped and the myope is brought nearer a 
normal subject. The uncorrected myope will always become a 
library “rat”, accustoming himself thus to ingest the knowledge 
acquired by others, for it is very difficult for him to acquire it 
himself, especially when there is, also, astigmatism. The spectacles 
are the best treatment. 

Far from antagonizing the wearing of spectacles in the army, 
it is rather to be regretted that not a greater importance is at- 
tached to the services which can be given by specialists. (Le 
Monde médicale, June, 1917.) 


ADMINISTRATION OF NOVARSENOBENZOL by the intrarectal route. 

We know that several authors have recommended the intra- 
rectal route for the administration of arsenobenzol. The method 
recommended at first by Dr. Geley, of Annecy, who, as he said, 
had gained results by it equal to those obtained by the intra- 
venous route; had then been studied and judged excellent by his 
several followers. Among those who had best expounded its 
advantages, indications and, also, some inconveniences of the pro- 
cedure, we must mention L. Del Tortillo, and especially Weill and 
Mouriquand, who had come to the conclusion that, since in in- 
fants the intravenous injection is so difficult, this method of ad- 
ministration is the most judicious and the most practical in young 
individuals. Yet, several critical papers were published against 


a 
_ 


‘346 Clinical Review. 


this pruposal and a number of opponents to this practice stated 
perhaps a little theoretically that arensobenzol forming in the in- 
testine an insoluble albuminoid and in consequence a precipitate, 
we could in no way count with an intrarectal injection on an ef- 
fective medicamentous action. Although this assertion disagreed 
with the reported clinical facts, it proved to be an objection cap- 
able of keeping the general practitioner from using this handy 
method, who would have found many advantages in it. 

It suffices to enumerate these advantages to show how desirable 
it was to find a method which, on the contrary, would permit 
us to count on a constant medicamentous action with such a pro- 
cedure. The facility of making an intrarectal injection is so 
great, its instrumentation and its technique are so devoid of com- 
plications that it is plain that the general practitioner will be at- 
tracted by it. On the other hand the patient himself is a volun- 
tary partisan when it is proposed to him. This method, in fact, 
makes all the almost operatory apparatus for the intravenous 
injection disappear. It annihilates all pain, or even disagreeable 
sensation. The puncture of the vein, which always frightens the 
patient somewhat, does no longer exist with this method. All 
is reduced to an act with which the patient is familiar, everything 
is done to inspire him with absolute confidence. 

None of the objections raised against the intrarectal injection 
of arsenobenzol can be upheld. Novarsenobenzol, as Gaiard said, 
is neutral, does not get precipitated in the rectum, remains there 
in the state in which it has been injected, causes no irritation of 
the mucous membrane and on account of its solubility conserves 
the possibility of becoming absorbed. The same author gives us 
some details concerning the papers referring to this method of 
administering this remedy which are at least worthy of being 
summed up. 

It seems that Bagrow was the first to conceive the idea to have 
914 absorbed by the rectal route. He used for this procedure 
suppositories of cacao butter, into which the remedy had been 
incorporated as usual. Weill and Mauriquard could not do other- 
wise than to repeat with novarsenobenzol their clinical experi- 
ments made with its predecessor. They did so and found that the 
remedy passed into the urine. Déjerine, Balzer and several others 
also proved the absorption of the remedy. But it is especially 
Ch. Benoit who did some interesting clinical work on this subject. 

He, also, found the elimination of novarsenobenzol by the urine 
in the second hour after its administration. He noted that the 


| 


Clinical Review. 347 


reaction increased thereafter from the 4th to the 30th hour, then 
decreased but persisted for another week. This author says the 
introduction of arsenobenzol should be made with preference at 
night after an evacuating injection and after a day in which the 
meals had been restricted. He gives the patient a pill containing 
one or two centigrammes of thebaic extract in order to immobilize 
the bowel. As to the dose of the remedy (we will not enter into the 
details of the posology) he dilutes it in 50 grammes of freshly 
distilled water. The instrumentation is of the simplest kind. A 
syringe of sufficient size to ho!d the quantity of the liquid, pre- 
ferably of glass so that it can be made perfectly aseptic and a 
soft caoutchouc probe, No. 16 to 20, introduced into the rectum 
to a depth of about 10 centimetres. The patient must rest until 
the next morning without going to stool. It may not be useless 
to say that the fluid for the injection must be warm. 

The clinical results obtained by this method are beautiful. It 
is possible that they are in some measure inferior to those pro- 
duced by the intravenous injection which brings the remedy in 
the completest and directest manner into the circulation. Benoit, 
Oulmann and Wollheilm think that the effect of the rectal injec- 
tion of this remedy is about 4/5 of that of the intravenous one. 
This, we think, is difficult to figure out with mathematical pre- 
cision. It can hardly be brought into accord with the efficacity 
reported by the same authors in secondary and tertiary forms, 
even, including certain cases of ataxia in an advanced state. 

The fact that of 3 patients with tertiary affections the Wasser- 
mann (Bordet-Gengou) became negative and was still one month 
after the cessation of treatment fits a restricted efficacy, as these 
practitioners report, very poorly. But if such a diminution of 
action really existed, it seems that it could be compensated by an 
increase in the number of injections as is done with intravenous 
injections, or by an increase in the dose given. Anyhow, this 
inconvenience, which we think can easily be overcome, cannot 
count against the advantages of this technique, the simplicity of 
which, let us repeat, constitutes its principal quality. 

We have already seen what are the advantages of this method. 
We will not return to it, nor to the special indications which re- 
sult from them. But we may be permitted to remark that the 
medication with the remedies of the arsenobenzol series to-day be- 
ing recognized almost unanimously by the physicians, general 
practitioners or specialists as that with which we can cure most 
rapidly and completely syphilitic manifestations, we wish to see 
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spread to its maximum this medication which constitutes to-day 
the most perfect defence not only of the individual but of the race, 
since the suppression of external manifestations immediately and 
completely stops contagiousness. Moreover, it cannot be doubted, 
unfortunately, that the intravenous method, so universally recom- 
mended, hinders the diffusion of this specific medication. On the 
contrary, the simplicity of the intrarectal method, its facility of 
application, the absence of any inconvenience, permit this method 
to spread without encountering difficulties which the patient or 
even the physician may raise. It is, therefore, necessary to in- 
form the general practitioners of the fact that they have here a 
simple and efficacious method of administering arsenobenzol and 
novarsenobenzol. This innovation should be put in the first rank 
among the facilities given to utilize an active medication which 
to-day has no rival. 


THERAPEUTIC REVIEW.* 


T. BLanco.—The preventive ophthalmoscopic examination of 
patients who are to be treated with the new arsenical prepara- 
tions of Ehrlich. (Archives d’ophtalmologie, March, 1917.) The 
author does not express an opinion regarding the cause and effect 
of what is called the neurorecidives and the treatment with ar- 
senobenzol. There are two camps: those who attribute the optic 
neuritis appearing in the course of the treatment to the syphilitic 
evolution and those who attribute it to the action of the remedy 
itself. 

“For some time after the treatment with Ehrlich’s injections 
in patients, freed or not from the manifestations which had 
led to their employment, new symptoms appeared which were 
not foreign to the syphilitic infection, but more frequently or at 
least earlier in patients so treated than in those treated in the 
classic manner.” 

The author seems to admit that the neurorecidives are due to 
the syphilitic infection, yet he cites the contrary opinions and in 
reality is far from being affirmative. He cites among others 
Stern (Deutsche Med. Wochenschr., 1910-11) who having seen 
neuritic accidents in non-syphilitic patients treated with salvar- 
san believes for that reason ii 1 direct toxic action. 

Be this as it may, he is of the opinion that in every case it is 
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prudent to examine the eyes of the individuals who are to be 
submitted to the action of salvarsan on account of fear of the 
noxiousness of the treatment to an eye which is already sick or 
in order not to attribute to the treatment a neuritic lesion which 
might have previously existed. 

The author says: “In numerous cases I have already been 
asked to make an examination before they were submitted to 
this new treatment. The majority was free from any ocular 
affection, a small number had myopic chorio-retinitic lesions, 
finally some few had some hyperemia and cedema of the papilla 
on account of some obstacle to the reflex of the blood, or that 
dusty condition of the vitreous body characteristic of specific 
chorioretinitis in its beginning, still without any characteristic 
subjective symptoms.” 

The dusty condition of the vitreous body, that is the peripa- 
pillary chorioretinitis with dust in the vitreous body, as first de- 
scribed by De Wecker and Masselon, is in effect the real 
syphilitic lesion of the secondary period and it might be inter- 
esting to know the result of the treatment on patients afflicted 
by it. 

But papillitis, the mushroom-like cedema of the papilla, with 
large circumpapillary exudations, as’I have seen them in two 
patients, a young man and a young woman, shortly. after having 
had a chancre and being treated with salvarsan, I refuse to be- 
lieve to have been due to syphilis in the first period, but I do not 
hesitate to ascribe it to the intoxication by the remedy. If we 
read over the old authors who knew how to observe we will not 
find the real papillitis attributed to secondary syphilis, but only to 
tertiary syphilis and then only indirectly, that is, following intra- 
cranial lesions. 

(Concluded in December number.) 


ABSTRACTS FROM MEDICAL LITERATURE. 
By W. F. Harpy, M.D., 
ST. LOUIS, MO. 


TRACHOMA AND THE ARMY. 


The menace of trachoma in civil life, with all its baneful effects 
on the vision of the affected individual and the serious impairment 
of his earning capacity, is relatively small when compared with 
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the perils that it involves when it invades an army. A warning 
is sounded by Surgeon John McMullen, of the United States 
Public Health Service (Report No. 408 from Public Health Re- 
ports, July 13, 1917), on the dangers of enlisting recruits affected 
with the disease. It is very timely and deserves our most earnest 
consideration. lt would seem that a great many cases of the dis- 
ease have been brought to France by African soldiers and sailors 
and though quick isolation and disciplinary measures that can be 
easily applied in the army, succeeded in stemming the tide of the 
contagion, the disease is evidently spreading among the civil 
population of the large cities, causing a great deal of anxiety to 
the health authorities. That we have a great deal of trachoma 
in this country Was proved twenty years ago when through the 
efforts of the American Ophthalmological Society the Surgeon 
General of the Public Health Service succeeded in having the dis- 
ease classified as “dangerous contagious” within the meaning of 
the immigration law of 1891. It would be, however, erroneous 
to assume that all our trachoma is of foreign importation; the 
investigations of the surgeons of the United States Public Health 
Service have proved beyond doubt the prevalence of the disease in 
the native populations of Minnesota, Kentucky, Indiana, Georgia, 
the Carolinas, the Virginias, etc., where it runs in school children, 
adu'ts, mill-workers and others from 0.08 per cent. in the north- 
ern counties of Georgia to 7.5 per cent. in the mountain sections 
of Kentucky; not to speak of the native Indians, who on some 
reservations give as high a percentage as 68 or even 90. There is 
no doubt that the disease is to be found in certain portions of the 
population practically in every State of the Union. For the last 
few years the Public Health Service found it necessary to estab- 
lish six ophthalmological hospitals in the trachoma infected sec- 
tions of the country for the institution of preventive measures and 
the treatment of the disease wherever found. It is clear, then, 
that the danger of its being carried by new recruits, no matter 
from what part of the country they may come, is ever present, 
and this should constantly be kept in mind by examiners. 
Unrecognized and untreated trachoma causes some ocular de- 
fect in 75 to 90 per cent. of its victims, ranging from a partly 
remediable refractive error to complete blindness. There are 
indeed few sufferers from chronic eye affections seen both in 
private practice and in the eye clinic who present a more pathetic 
sight than those with chronic trachoma, with their corneal pan- 
nus, inverted lids and cilia, ulcers of the cornea, and the various 
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degrees of impaired vision. These individuals are terribly handi- 
capped in their struggle for existence, and are never able to keep 
up with their fellowmen in the race of life. The disease is chronic, 
very stubborn to treatment, and dangerously contagious for a 
number of years; in fact, even physicians, in spite of all care, may 
infect their own eyes. Cuignet, the discoverer of skiagraphy, lost 
an eye through trachoma. To be sure, the clinical diagnosis of 
trachoma is at times somewhat difficult, especially in the cases 
where the infection begins so quietly and stealthily as to elude the 
attention of the patient himself. The more or less advanced 
cases presert no such difficulties, especially in the presence of the 
characteristic sequel, as already pointed out. However, to be on 
the safe side, it should be made incumbent upon all the exam- 
iners to evert the eyelids of all the soldiers and applicants for en- 
listment, including the eversion of the retrotarsal fold, where the 
trachomatous granules are most frequently encountered. 

Patients in whom the conjunctiva of the lids is not normally 
smooth and pink, especially if there is redness or discharge in the 
retrotarsal fold, should be examined by an oculist. Applicants 
with curable trachoma, instead of being rejected immediately, 
should be subjected to treatment for a certain length of time and 
then re-examined, to determine whether the resulting visual de- 
fect is a sufficient cause for rejection. Thus the danger of intro- 
ducing the contagion is eliminated and probably a good soldier 
gained.—Editorial in the New York Medical Journal, October 13, 
1917. 


APPLICABILITY OF DESICCATION SURGERY TO EYE 
CONDITIONS. 


Kearney, of New York (N. Y. Med. Jour., October 27, 1917), 
has been using desiccation surgery with various ocular and lid 
growths for the past two years with gratifying results. He de- 
tails the growths usually met with. He suggests, that succulent 
follicles of the conjunctiva either in trachoma or follicular inflam- 
mations may be treated in this manner but to no marked advant- 
age, whereas it is the method par excellence for the speedy re- 
duction of brawny follicles and fibrous or granulomatous masses 
remaining on the conjunctival surface of trachomatous lids. If 
desirable it may be used to break down tissue, in corneal ulcera- 
tions, without much subsequent reaction. The current used is 
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that of a high frequency, produced through a high speed static 
apparatus, of a character sufficient to dehydrate the cells but not 
to carbonize them. The following conclusions are reached: (1) 
Benign or malignant growths in the skin of the lids or of the face 
about the eyes or in the conjunctiva, cornea, or sclera may be re- 
moved without a contracting scar. (2) If the malign growth has 
not reached the lymphatics a cure may be reasonably expected. 
(3) There is no possible likelihood of the diseased conditions 
spreading by this mode of surgery, as the lymph and blood chan- 
nels are sealed in the desiccation process. (4) It is precise be- 
cause pathological cells are especially amenable to desiccation de- 
struction, the normal tissue escaping with little injury. (5) Slight 
or no reaction follows the process. (6) Ether is rarely necessary, 
as local anesthesia suffices in the majority of cases. (7) No 
knife is used. (8) There is no bleeding during the operation. 
(9) The consent of the patient is easily obtained because of the 
above advantages. 


BOOK REVIEW. 


THREE CLINICAL STUDIES IN TUBERCULOUS PREDISPOSITION. By 
W. C. Rivers, M.R.C.S., D.T.H. London. George Allen 
and Unwin, Ltd. 

The subheads for the three studies are: (1) Consumption and 
Ichthyosis. (2) Consumption and Squint, and (3) Consumption 
and Nasal Abnormalities. 

As ophthalmologists we are particularly interested in the study 
of consumption and squint, by which we do not want to say that 
the other two studies are not equally interesting and useful to 
the general practitioner. The author, from a careful study of his 
material, comes to the conclusion that concomitant squint is twice 
and three times as common in consumptives as in the general pop- 
ulation. And finally he states, “According to our findings on our 
evidence there is undoubted association between cocomitant stra- 
bismus and consumption, of predisposition to which latter dis- 
ease squint forms a sign.” 

_ These interesting studies are well illustrated and numerous 

cases are related which are likely to prove the author’s conten- 
tion. ALT. 
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